





















$E[(X_{T}^{(\epsilon)}-K^{(\epsilon)})_{+}]\sim c_{1}\epsilon+c_{2}\epsilon^{2}+\cdots$ , (1.1)







[11], [17], [5]. Bismut[2] (Bichteler, K.,
Gravereaux, J.B., $J$acod,J[1] $)$







$fo,$ $f_{2},$ $\ldots$ . $F(\epsilon),$ $f_{1},$ $f_{2},$ $\ldots,$ $\in$ $\cap$ $L^{p}(\Omega)$ ,
$1\leq p<\infty$
(1.3). $\lim_{\epsilonarrow}\sup_{0}\frac{\Vert F(\epsilon)-\sum_{j=0}^{n}\epsilon f_{j}\Vert_{Lp(\Omega)}}{\epsilon^{n+1}}<\infty$ .


















$| E[\psi(f_{0})G]|=|\int \mathcal{F}\psi(\xi)E[Ge^{i\xi fo}]d\xi|\leq|\psi|_{H-s}\int(1+|\xi|^{2})^{s}|E[Ge^{i\xi fo}]|^{2}d\xi$ (16)
$s>0$ $|\cdot|_{H-s}$
$| \psi|_{H-s}=[\int(1+|\xi|^{2})^{-s}|\mathcal{F}\psi(\xi)|^{2}d\xi]^{\frac{1}{2}}$
$S$ $|\cdot|_{H-\delta}$ $H_{-s}$ $H_{-s}$
$\delta_{x}$ ( )
$\frac{1}{2\pi}e^{-iy\xi}$ $\delta_{x}\in H_{-1}$






$E[T\circ f_{0}G]=\int \mathcal{F}T(\xi)E[Ge^{i\xi f0}]d\xi$ (1.7)
(1.5) $\phi\in H_{-\infty}:=\bigcup_{s>0}H_{-s}$ (1.7) (1.5)
$T=\delta_{x}$
$E[\delta_{x}\circ f_{0}]=\frac{1}{2\pi}\int e^{-ix\xi}E[e^{i\xi fo}]d\xi=p_{fo}(x)$
$p_{fo}(x)$ $fo$ $\delta_{x}ofo$
$E[T\circ f_{0}G]$
$\langle Tof_{0},$ $G \rangle=\int \mathcal{F}T(\xi)E[Ge^{i\xi fo}]d\xi$




$E[\phi(F(\epsilon))]=\langle\phi oF(\epsilon),$ $1\rangle=\langle \mathcal{F}\phi,$ $E[e^{i\xi F(\epsilon)}]\rangle$
$\infty$ $n$
$\sum\epsilon^{n}\sum\frac{1}{m!}$ $\sum$ $E[\frac{d^{m}\phi}{dx^{m}}Ofof_{i_{1}}\cdots f_{i_{m}}]$
$n=0$ $m=1$ $i_{1}+\cdots+i_{m}=n$
$= \sum\epsilon^{n}\infty\sum^{n}\frac{1}{m!}$ $\sum$ $\langle\frac{d^{m}\phi}{dx^{m}}Ofo,$ $f_{i_{1}}\cdots f_{i_{m}}\rangle$
$n=0$ $m=1$ $i_{1}+\cdots+i_{m}=n$







$R_{\eta}( \xi, \epsilon)=E[e^{i\xi F(\epsilon)}]-\sum_{l=0}^{n}\epsilon^{l}\sum_{m=0}^{l}\frac{(i\xi)^{m}}{m!}\sum_{l_{1}+\cdots l_{m}=l}E[f_{i_{1}}\cdots f_{i_{m}}e^{i\xi fo}]$
$\phi\in H_{-\infty}$ (1.4)
$E[\phi(F)]$ $\phi$ $\phi\in H_{-\infty}$
$\phi(x)=(x-k_{0})_{+}$
$\mathcal{F}\phi=\frac{ie^{-i\xi k_{0}}d}{2\pi d\xi}(\pi\delta-ip.v.\frac{1}{\xi})$ (1.10)












– $(\Omega_{1}, \mathcal{F}_{1}, P_{1})\{W_{t};0\leq t\leq T\}$ $ds\mu(dx)$ $[0, T]\cross R\backslash \{0\}$
$(\Omega_{2}, \mathcal{F}_{2}, P_{2})\{N(A);A\in \mathcal{B}([0, T]\cross R\backslash \{0\})\}$
$\mu(dx)$
$\int_{R\backslash \{0\}}1\wedge|x|^{2}\mu(dx)<\infty$








$\tilde{N}(drdz)$ (compensated Poisson random measure) $\phi_{t}^{z}$
$\phi_{t}^{z}(x)=x+z\int_{0}^{t}a(\phi_{s}^{z}(x))ds$
Marcus (canonical









$D_{t}X= \sum_{l=1}^{n}\frac{\partial f}{\partial x_{l}}(I(h_{1}), \ldots, I(h_{n}))h_{l}(t)$ .






























(ND.2) ( ) $\beta\in(\frac{\alpha}{2},1]$ $p\geq 1,$ $k\geq 0$
$\rho\in(0,1)_{\mathcal{T}}\in\{(s,xsupess\sup_{):|x|\leq 1\}^{k}}|\Xi(\rho,\beta)^{-1}\circ\epsilon_{\tau}^{+}|_{p}<\infty$
$\epsilon_{\tau}^{+}=\epsilon_{u1}^{+}0\cdots 0\epsilon_{u_{n}}^{+}$






Definition 1 $F(\epsilon)\in D_{\infty}$ $\text{ _{}\beta}\in(0, \frac{\alpha}{2}]$
$k,$ $l,$ $m\in Z_{+}p\geq 2$





Theorem 2 (NDl) $F(\epsilon)$
$n$ $k,$ $l,$ $\in z_{+},$ $p>2$ $\epsilon>0$


































$K^{(\epsilon)}=S_{0}e^{rT}+\epsilon k_{0}=S_{T}^{(0)}+\epsilon k_{0}$ (3.1)
$E[(S_{T}^{(\epsilon)}-K^{(\epsilon)})_{+}]=\epsilon E[(F(\epsilon)-k_{0})_{+}]$
$E[(F(\epsilon)-k_{0})_{+}]\sim c_{1}+\epsilon c_{2}+\cdots$ (3.5)
$f_{n}= \frac{1}{(n+1)!}U_{T}^{(n+1)}$
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$( \epsilon, \rho)^{-1}0\epsilon_{u}^{+}\leq\int_{0}^{T}|D_{t}F(\epsilon)|^{-2}0\epsilon_{u}^{+}dt\leq c_{0}^{-2}\int_{0}^{T}|\partial_{x}S_{t,T}^{(\epsilon)}(S_{t-}^{(\epsilon)})|^{-2}\circ\epsilon_{u}^{+}dt$.
$F(\epsilon)$ $(\partial_{x}S_{t,T}^{(\epsilon)}(S_{t-}^{(\epsilon)})$






$= \lim_{Rarrow\infty}\langle \mathcal{F}((x-k_{0})1_{\{x\leq R\}}),$
$E[e^{i\cdot F(\epsilon)}]\rangle$
$= \lim_{Rarrow\infty}\int \mathcal{F}(\frac{(x-k_{0})_{+}1_{\{x\leq R\}}}{1+|x|^{2}})(\xi)(1-\frac{d^{2}}{d\xi^{2}})E[e^{i\xi F(\epsilon)}]d\xi$














$R_{\triangleleft\iota}( \xi,\epsilon)=E[e^{i\xi F(\epsilon)}]-\sum_{l=0}^{n}\epsilon^{l}\sum_{m=0}^{l}\frac{(i\xi)^{m}}{m!}\sum_{i_{1}+\cdots i_{m}=l}E[f_{i_{1}}\cdots f_{i_{m}}e^{i\xi fo}]$
(3.5)
$E[(F(\epsilon)-k_{0})_{+}]$
$= \int \mathcal{F}(\frac{(x-k_{0})_{+}}{1+|x|^{2}})(\xi)(1-\frac{d^{2}}{d\xi^{2}})E[e^{\xi F(\epsilon)}]d\xi$
$\sim\sum_{n=0}^{\infty}\epsilon^{n}\int \mathcal{F}(\frac{(x-k_{0})_{+}}{1+|x|^{2}})(\xi)(1-\frac{d^{2}}{d\xi^{2}})\sum_{m=0}^{n}\frac{(i\xi)^{m}}{m!}\sum_{i_{1}+\cdots+i_{m}=n}E[f_{i_{1}}\cdots f_{i_{m}}e^{i\xi fo}]d\xi$
$\sim\sum_{n=0}^{\infty}\epsilon^{n}\langle(1-\frac{d^{2}}{d\xi^{2}})\mathcal{F}(\frac{(x-k_{0})_{+}}{1+|x|^{2}}))\sum_{m=0}^{n}\frac{(i\xi)^{m}}{m!}\sum_{\dot{\iota}_{1}+\cdots+i_{m}=n}E[f_{i_{1}}\cdots f_{i_{m}}e^{i\xi fo}]\rangle$
$\sim\sum_{l=0}^{\infty}\epsilon^{n}\langle \mathcal{F}(x-k_{0})_{+},\sum_{m=0}^{n}\frac{(i\xi)^{m}}{m!}\sum_{\dot{\iota}1+\cdots+i_{m}=n}E[f_{i_{1}}\cdots f_{i_{m}}e^{i\xi fo}]\rangle$
$\sim\sum_{n=0}^{\infty}\epsilon^{n}c_{\eta}$
$c_{0}=\langle \mathcal{F}(x-k_{0})_{+},$ $E[e^{i\xi fo}]\rangle$ $c_{1}=\langle \mathcal{F}(x-k_{0})_{+},$ $i\xi E[fie^{i\xi fo}]\rangle$







(1.10) $E[e^{i\xi fo}],$ $E[fie^{i\xi fo}]$ $U_{t}^{(1)}$













$e^{i\xi\int_{0}^{T}\int g(s,x)\tilde{N}(dsdx)}= E[e^{i\xi\int_{0}^{T}\int g(s,x)\overline{N}(dsdx)}]\sum_{n=0}^{\infty}\frac{1}{n!}J_{n}(\otimes^{n}(e^{i\xi g}-1))$
$J_{n}$
$J_{n}( \otimes^{n}\phi)=\int_{([0,T]\cross R)^{n}}\phi(t_{1}, z_{1})\cdots\phi(t_{n}, z_{n})\tilde{N}(dt_{1}dz_{1})\cdots$ A$(dt_{n},dz_{n})$
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$E[I_{n}(f)I_{m}(g)]=n!m!\langle f,$ $g\rangle 1_{\{n=m\}}$
$E[J_{n}(\phi)J_{m}(\psi)]=n!m!\langle\phi,$ $\psi\rangle 1_{\{n=m\}}$
$W_{t}$ $N(dsdz)$
$E[fie^{i\xi fo}]=i\xi h_{1}(\xi)[\int_{0}^{T}\int_{0}^{u}S_{0}e^{r(T-s)}[g_{1}(s, \xi)g_{2}(u, \xi)+a^{2}(S_{0}e^{rs})a’(S_{0}e^{ru})a(S_{0}e^{ru})]dsdu$
$+ \int_{0}^{T}\int_{0}^{u}S_{0}e^{r(T-s)}\tilde{b}(s, \xi)\hat{b}(u, \xi)dsdu]$
$g_{1}(u, \xi)=i\xi a^{2}(S_{0}e^{ru})+\tilde{b}(S_{0}e^{ru}, \xi)+c(e^{ru})$
$g_{2}(u, \xi)=i\xi a’(S_{0}e^{ru})a(S0e^{ru})+\hat{b}(S_{0}e$ $u, \xi)+c’(S_{0}e$ u $)$
$\tilde{b}(y,\xi)=\int b(y, z)(e^{i\xi b(e^{ru},z)}-1)\mu(dz)$
$\hat{b}(y, \xi)=\int b’(y, z)(e^{i\xi b(e^{ru},z)}-1)\mu(dz)$
$c_{2}$
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